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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
5HVHDUFKDQG$SSOLFDWLRQRI,QWHOOLJHQW6\VWHPRI&RVW&RQWURO
DQG3URILW)RUHFDVW
6KDROLQJ:XDˈ-LD[LDQ=KXEˈ<XQGXDQ:XD
D(GXFDWLRQ7HFKQRORJ\DQG&RPSXWHU&HQWHU=KDR4LQJ8QLYHUVLW\=KDR4LQJ*XDQJGRQJ&KLQD
E6FKRRORI&RPSXWHU6FLHQFH=KDR4LQJ8QLYHUVLW\=KDR4LQJ*XDQJGRQJ&KLQD
$EVWUDFW
,Q RUGHU WR PHHW WKH UHTXLUHPHQWV RI PRGHUQ HQWHUSULVHV GHYHORSPHQW SHUIHFW PHFKDQLVP RI FRVW FRQWURO DQG SURILW
IRUHFDVW VKRXOG EH FRQVWUXFWHG DQG HIIHFWLYH V\VWHP RI FRVW FRQWURO DQG SURILW IRUHFDVW VKRXOG DOVR EH HVWDEOLVKHG LQ
HQWHUSULVHV7KURXJKFROOHFWLQJYDULRXVGDWDLQIRUPDWLRQRIEXVLQHVVIORZWKHLQWHOOLJHQWV\VWHPRIFRVWFRQWURODQGSURILW
IRUHFDVWDQDO\]HVUHDVRQVIRUFRVWIOXFWXDWLRQEDVHGRQUHDOWLPHDFFRXQWLQJUHVXOWVFRQGXFWVDQDO\VLVRQFRVWDFFRXQWLQJ
FRVWIRUHFDVWDQGSURILWIRUHFDVWDQGDOVRWUDQVIHUVWKHPWRGHFLVLRQPDNLQJGHSDUWPHQWDFFXUDWHO\WLPHO\DQGHIIHFWLYHO\
7KXVGHFLVLRQPDNLQJGHSDUWPHQWFDQ IRUPXODWH UHODWHGGHFLVLRQVDQG UHGXFHHQWHUSULVHFRVWHIIHFWLYHO\ DFKLHYLQJ WKH
JRDORISURILWDQGLPSURYLQJFRPSUHKHQVLYHO\PDQDJHU
VDELOLW\RIGHFLVLRQPDNLQJDQGDQDO\]LQJ

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV,QWHOOLJHQWGHFLVLRQPDNLQJLQWHOOLJHQWV\VWHPFRVWFRQWUROSURILWIRUHFDVW
,QWURGXFWLRQ
,Q PRGHUQ HQWHUSULVH V\VWHP WKH SHUIHFW V\VWHP RI FRVW FRQWURO DQG SURILW IRUHFDVW FDQ EH HVWDEOLVKHG
WKURXJKWKHGHYHORSPHQWRIFRPSXWHUDQGLQIRUPDWLRQWHFKQRORJLHVDQGLQIRUPDWLRQV\VWHPVRDVWRDFKLHYH
WKHJRDOWKDWWKHDVVHWVRILQYHVWRUVKDYHWKHPD[LPXPSUROLIHUDWLRQFDSDELOLW\DQGLPSURYHWKHFDSDELOLW\RI
HQWHUSULVHVRZQHUVLQFUHDWLQJWKHRSWLPDOSURILW,WUHTXLUHVWKDWWKHV\VWHPRIFRVWFRQWURODQGSURILWIRUHFDVW
VKRXOGEHQHLWKHUDFORVHGV\VWHPQRUDQ LVRODWHG V\VWHP ,QVWHDG LW VKRXOGEHDQRSHQV\VWHPZLWK VWURQJ
HQYLURQPHQWDODGDSWDELOLW\WKHQDWXUHRIGHFLVLRQPDNLQJDQGLQWHOOLJHQFH0HDQZKLOH IURPWKHSHUVSHFWLYH
RI VSDFH WKH V\VWHP LQYROYHV QRW RQO\PDQXIDFWXULQJ FRVW EXW DOVR GHVLJQ FRVW FLUFXODWLRQ FRVW DQG RWKHU
UHOHYDQW FRVWV <HW IURP WKH SHUVSHFWLYH RI WLPH LW FRQWDLQV QRW RQO\ FRXUVH FRQWURO EXW DOVR EHIRUHKDQG
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FRQWURODQGSRVWFRQWURO6SHFLILFDOO\WKHV\VWHPVKRXOGKDYHVXFKIXQFWLRQVDV7KHIXQFWLRQRIGHFLVLRQ
PDNLQJSUHFRQWURO 7KH IXQFWLRQRIFRVW IRUHFDVW 7KH IXQFWLRQRI UHVSRQVLELOLW\SUHFDOFXODWLRQ 
7KH IXQFWLRQ RI SURGXFLQJ DQG PDUNHWLQJ SUHDGMXVWPHQW $W SUHVHQW PRVW FRPPHUFLDO V\VWHPV RU VHOI
GHYHORSHGV\VWHPVVROGRQWKHPDUNHWEHORQJWRWKHFORVHGW\SHEHLQJFRQILQHGRQO\WRUHVRXUFHVRIWKHRZQ
HQWHUSULVH RU GHSDUWPHQW (YHQ QHWZRUN PHUHO\ UHIHUV WR DQ LVRODWHG H[WHUQDOO\ FORVHG DQG UHVRXUFHV
LQVXIILFLHQW ORFDO DUHDQHWZRUN7KLV VLWXDWLRQ IDLOV WRPHHW WKH UHTXLUHPHQWVRQ LQIRUPDWLRQRI LQWHUQDWLRQDO
LQIRUPDWLRQVRFLHW\
5HVHDUFKHVRQNH\WHFKQRORJLHVRILQWHOOLJHQWV\VWHPRIFRVWFRQWURODQGSURILWIRUHFDVW
*RDOVRIGHYHORSLQJWKHV\VWHP
$V IRU WKH LQWHOOLJHQW V\VWHPRIHQWHUSULVHFRVW FRQWUROPDQDJHPHQWDQGSURILW IRUHFDVW WKHUHDUHPDLQO\
VXFK GHYHORSLQJ JRDOV DV IROORZV )LUVW XVH RSWLPL]DWLRQ WHFKQLTXH WR DVVLVW FRVWPDQDJHU RI HQWHUSULVH LQ
FRQGXFWLQJ PDQDJHPHQW DFWLYLWLHV HIIHFWLYHO\ VXFK DV RUJDQL]DWLRQ LPSOHPHQWDWLRQ FRQWURO WUDFNLQJ DQG
DQDO\VLV LQ RUGHU WR LQFUHDVH WKH FRVW FDOFXODWLRQ OHYHO UHGXFH PDQXIDFWXULQJ FRVW DQG LPSURYH ZRUN
HIILFLHQF\DQGHFRQRPLFEHQHILWVRIFRVWPDQDJHPHQW6HFRQG UHDOL]H IXQFWLRQVRIEDVLFGDWDPDQDJHPHQW
FRVWFRQWUROFRVWFDOFXODWLRQDQGDQDO\VLVDQGUHSRUWIRUPVDQDO\VLVVRDVWRDFKLHYHDXWRPDWLRQRIZRUNLQJ
SURFHVVDVIDUDVSRVVLEOH7KLUGH[SORUHWKHSDWWHUQRIFRVWFRQWUROPDQDJHPHQWDQGSURILWIRUHFDVWDQDO\VLVLQ
WKH FRQGLWLRQ RI FRPSXWHU DSSOLFDWLRQ DQG HVWDEOLVK WKH LQIRUPDWLRQ V\VWHP WKDW LV VXLWDEOH IRU FRVW FRQWURO
PDQDJHPHQWRIPDQXIDFWXULQJLQGXVWU\XSJUDGLQJFRVWFRQWUROPDQDJHPHQWDQGSURILWIRUHFDVWWRDQHZOHYHO
RQWKHEDVLVRIPDQDJHPHQWLQIRUPDWLRQV\VWHP)RXUWKWKURXJKLQWHOOLJHQWDQDO\VLVRQGDWDWUDQVIHUDQDO\VLV
UHVXOWVWRGHFLVLRQPDNLQJGHSDUWPHQWDFFXUDWHO\WLPHO\DQGHIIHFWLYHO\VRWKDWGHFLVLRQPDNLQJGHSDUWPHQW
FDQ IRUPXODWH UHODWHG GHFLVLRQV DQG UHGXFH HQWHUSULVH FRVW HIIHFWLYHO\ DFKLHYLQJ WKH JRDO RI SURILW DQG
LPSURYLQJFRPSUHKHQVLYHO\PDQDJHU
VDELOLW\RIGHFLVLRQPDNLQJDQGDQDO\]LQJ
,WUHTXLUHVWKDWWKHLQWHOOLJHQWV\VWHPRIFRVWFRQWURODQGSURILWIRUHFDVWPXVWKDYHIXQFWLRQVOLNH
%HIRUHKDQGIRUHFDVW7KURXJKDQDO\VLVRQKLVWRULFDO LQIRUPDWLRQDQGWHFKQLFDOFDOFXODWLRQLQDGYDQFH
ZRUNRXWWKHVWDQGDUGFRVWLQDFHUWDLQSHULRGRIIXWXUHZKHQDOOSURGXFWLRQFRQGLWLRQVDUHLQDQRUPDOVWDWH
ZKLFKLVWKHJRDORIVWDIIDVZHOODVWKHPHDVXUHRIVDYLQJRURYHUVSHQGLQJDFWXDOFRVW7KXVLWIXQFWLRQVDVWKH
EHIRUHKDQGFRQWURORIFRVW
 &RXUVH FRQWURO 0DNH D FRPSDULVRQ EHWZHHQ DFWXDO FRQVXPSWLRQ DQG VWDQGDUG FRQVXPSWLRQ RI FRVW
GXULQJPDQXIDFWXULQJSURFHVVVRDVWRUHYHDODQGDQDO\]HGLVFUHSDQFLHVEHWZHHQDFWXDOFRVWDQGVWDQGDUGFRVW
WLPHO\DQGWDNHVWHSVWRPDNHLPSURYHPHQWTXLFNO\VRDVWRVWUHQJWKHQFRXUVHFRQWURORIFRVW
3RVWFRQWURO$W WKH HQGRI D SHULRG FDOFXODWH WKHGLIIHUHQFHVEHWZHHQ DFWXDO FRVW DQG VWDQGDUG FRVW
DQDO\]H UHDVRQV RI GLIIHUHQFHV ILQG RXW UHVSRQVLELOLW\ DQG HYDOXDWH SHUIRUPDQFH WR IRUPXODWH HIIHFWLYH
PHDVXUHVDYRLGLQJXQUHDVRQDEOHH[SHQGLWXUHVDQGORVVWKDWPLJKWEHKDSSHQHGDJDLQDVZHOODVVKRZLQJWKH
GLUHFWLRQIRUIXWXUHFRVWPDQDJHPHQWDQGDSSURDFKHVRIUHGXFLQJFRVW,QWKHPHDQWLPHWKURXJKIRUHFDVWDQG
FDOFXODWLRQ RQ FRVW RI SURGXFWV DQG PDQ\ RWKHU FRVWV RI HQWHUSULVH OLNH FDSLWDO FRVW ORJLVWLFV FRVW DQG
PDUNHWLQJFRVWWKHSURILWSURVSHFWRIWKHZKROHHQWHUSULVHFDQEHSUHGLFWHGDQGWKHFXUUHQWSURILWVLWXDWLRQFDQ
EHDOVRDQDO\]HGUHDOL]LQJWKHSRVWFRQWURORQFRVWDQGSURILW
5HVHDUFKHVRQNH\WHFKQRORJLHVRIFRVWIRUHFDVWVXEV\VWHP
,WLQFOXGHVWRWDOFRVWIRUHFDVWDQGVXELWHPFRVWIRUHFDVW7KHVXELWHPFRVWIRUHFDVWDGMXVWVFRUUHVSRQGLQJO\
FRVWIRUHFDVWZLWKPDQXIDFWXULQJVFKHGXOHUHDOL]LQJWKHG\QDPLFPDQDJHPHQWRIFRVW
408   Shao-ling Wu et al. /  IERI Procedia  2 ( 2012 )  406 – 413 
)RUWKLVV\VWHPLQDGGLWLRQWRWUDGLWLRQDOUHJUHVVLRQDQDO\VLVDQGH[SRQHQWLDOVPRRWKLQJWKHFXWWLQJHGJH
*UH\7KHRU\3UHGLFWLRQLVDOVRDGRSWHG
3UHGLFWLRQPHWKRGRI UHJUHVVLRQDQDO\VLV >@ ,W LV WKHVSHFLILFDSSOLFDWLRQRI OLQHDU UHJUHVVLRQDQDO\VLVRI
PDWKHPDWLFDOVWDWLVWLFVPHWKRGVLQDFFRXQWLQJIRUHFDVWLQJ,WLVDSUHGLFWLRQPHWKRGWKDWPDNHVXVHRITXDQWLW\
VWDWLVWLFDO UHODWLRQ EHWZHHQ FRVW DQG RWKHU UHOHYDQW IDFWRUV7KH SULQFLSOH JRHV OLNH WKLV RXWSXW RU ZRUNLQJ
KRXUVFDQEHXVHGDVLQGHSHQGHQWYDULDEOHZKLOHWRWDOFRVWFDQEHXVHGDVGHSHQGHQWYDULDEOHLQWKHSUHGLFWLRQ
RIWRWDOFRVW6XSSRVHHDFKRIWKHIROORZLQJOHWWHUVUHSUHVHQWVUHVSHFWLYHO\
\WRWDOFRVWRISURGXFWV
DIL[HGWRWDOFRVW
EYDULDEOHFRVWRIXQLWSURGXFW
[RXWSXWRISURGXFWVRUZRUNLQJKRXUV
7KHUHIRUH WKH UHODWLRQ EHWZHHQ WRWDO FRVW RI SURGXFWV DQG RXWSXW RI SURGXFWV RUZRUNLQJ KRXUV FDQ EH
UHSUHVHQWHGE\ WKHHTXDWLRQRI\ DE3UHGLFWLRQFDQEHFDUULHGRXWE\REWDLQLQJYDOXHVRIDDQGE WKURXJK
DYHUDJHYDOXHUHWXUQRIPXOWLSOHUHOHYDQWGDWD
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3UHGLFWLRQ PHWKRG RI H[SRQHQWLDO VPRRWKLQJ >@ ,W LV D SUHGLFWLRQ PHWKRG GHYHORSHG RQ WKH EDVLV RI
PRYLQJDYHUDJHSUHGLFWLRQLQFOXGLQJVLQJOHH[SRQHQWLDOVPRRWKLQJDQGKLJKHURUGHUH[SRQHQWLDOVPRRWKLQJ
7KHVLJQLILFDQWIHDWXUHRIWKLVPHWKRGLV WKDW WKHPD[LPXPZHLJKWLVJLYHQWRWKHQHZHVWREVHUYHGYDOXH
ZKLOHGLPLQLVKLQJZHLJKWLVJLYHQWRRWKHUSUHGLFWLRQVRUDFWXDOYDOXH7KHUHIRUHSUHGLFWHGYDOXHUHIOHFWVQRW
RQO\ WKH ODWHVW LQIRUPDWLRQEXWDOVR LQIRUPDWLRQRIKLVWRULFDOPDWHULDOV VR WKDWSUHGLFWHG UHVXOWVDUHPRUH LQ
OLQHZLWK SUDFWLFDO VLWXDWLRQ 6PRRWKLQJPHWKRG RI WUHQG GDWDPDNHV XSV DQG GRZQV RI KLVWRULFDO SUHGLFWHG
YDOXH VPRRWKHU UHGXFHV VRPH UDQGRP LQIOXHQFHV DQG YHUJHV RQ WKH SDWWHUQ RI FRVW IRUHFDVW DFFRUGLQJO\
+HQFHWKHVPRRWKLQJPHWKRGRIWUHQGGDWDLVDGRSWHGLQWKLVV\VWHP
$FFRUGLQJWRWKHDVVXPSWLRQRIH[SRQHQWLDOVPRRWKLQJWKHUHLVDUHODWLRQEHWZHHQIRUHFDVWHGIXWXUHYDOXH
DQGSDVWJLYHQGDWD5HFHQWGDWDKDYHDJUHDW LQIOXHQFHRQSUHGLFWHGYDOXHZKLOH IXWXUHGDWDKDYHUHODWLYHO\
OHVV LQIOXHQFH RQ SUHGLFWHG YDOXH7KXV LQ WKLV PHWKRG ZHLJKWHG DYHUDJH RI FXUUHQW DFWXDO YDOXH DQG ODVW
H[SRQHQWLDO VPRRWKLQJYDOXH LV WDNHQ DV WKH H[SRQHQWLDO VPRRWKLQJYDOXHRI WKLV SHULRGZKLFK FDQEH DOVR
WDNHQDVWKHSUHGLFWHGYDOXHRIWKHQH[WSHULRG7KHPDWKHPDWLFDOH[SUHVVLRQLV

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
)RUPXOD W6 VWDQGV IRU WKH VLQJOHH[SRQHQWLDO VPRRWKLQJYDOXHRI WKH WWKSHULRGQDPHO\ WKHSUHGLFWHG
YDOXH  −W6 VWDQGVIRUWKHVLQJOHH[SRQHQWLDOVPRRWKLQJYDOXHRIWKHWWKSHULRG −W
< LVWKHDFWXDOYDOXHRIWKH
WWKSHULRGĮLVWKHVPRRWKLQJIDFWRU
6HOHFWLQJ SULQFLSOHV RI VPRRWKLQJ IDFWRU Į DUH DV IROORZV ̚ VHTXHQFHYDULHV HUUDWLFDOO\ \HW LV
FORVH WR VWDEOH FRQVWDQW ̚ PRGHUDWH VHTXHQFH IOXFWXDWLRQ VORZO\ FKDQJHG VHFXODU WUHQG ̚
JUHDWVHTXHQFHIOXFWXDWLRQUDSLGO\DQGREYLRXVO\FKDQJHGVHFXODUWUHQG
*UH\6\VWHP7KHRU\>@,WLVWKHFRQWUROWKHRU\GHDOLQJZLWKDQDO\VLVPRGHOLQJIRUHFDVWLQJDQGGHFLVLRQ
PDNLQJ RI JUH\ V\VWHP ,W QRW RQO\ H[WHQGV YLHZSRLQW DQG PHWKRGV RI JHQHUDO V\VWHP WKHRU\ LQIRUPDWLRQ
WKHRU\DQGFRQWURO WKHRU\ WRDEVWUDFW V\VWHPV OLNHVRFLHW\ HFRQRP\DQGHFRORJ\EXWDOVRGHYHORSVD VHWRI
WKHRULHV DQG PHWKRGV IRU VROYLQJ LQFRPSOHWH LQIRUPDWLRQ V\VWHP JUH\ V\VWHP WKURXJK FRPELQLQJ
PDWKHPDWLFDO PHWKRGV *UH\ 3UHGLFWLRQ LV D PHWKRG RI IRUHFDVWLQJ V\VWHPV ZLWK XQFHUWDLQ IDFWRUV *UH\
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SUHGLFWLRQZKLFKLVXVHGIRUSUHGLFWLQJV\VWHPVZLWKERWKJLYHQLQIRUPDWLRQDQGXQFHUWDLQLQIRUPDWLRQDOVR
SUHGLFWVWLPHUHODWHGJUH\SURFHVVWKDWFKDQJHVLQDFHUWDLQUDQJH
*UH\3UHGLFWLRQPRGHO
6XSSRVHWLPHVHULHV
( ) ( )( ) ( )( ) ( )( ){ }Q;;;;  = 
7KHQXPEHURIREVHUYHGYDOXHVLVQ1HZVHULHVDUHIRUPHGWKURXJKDFFXPXODWLRQ
( ) ( )( ) ( )( ) ( )( ){ }Q;;;;  = 
6RWKHSUHGLFWLRQPRGHOLV

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7KUHH NLQGV RI SUHGLFWLRQPHWKRGV DGRSWHG LQ FRVW EXGJHWLQJ FDQ EH DSSOLHG WR GLIIHUHQW RFFDVLRQV )RU
H[DPSOH UHJUHVVLRQ DQDO\VLV RU H[SRQHQWLDO VPRRWKLQJ DOJRULWKP FDQ EH XVHG LQ RFFDVLRQV ZLWK FRPSOHWH
KLVWRULFDOGDWDZKLOH*UH\7KHRU\DOJRULWKPFDQEHDGRSWHGLQRFFDVLRQVZLWKLQVXIILFLHQWKLVWRULFDOGDWDRU
VLJQLILFDQWIOXFWXDWLRQ
5HVHDUFKHVRQNH\WHFKQRORJLHVRIFRVWDFFRXQWLQJDQDO\VLVVXEV\VWHP
&RVW DFFRXQWLQJ DQDO\VLV VXEV\VWHP LV WKH FRUH VXEV\VWHP RI WKLV LQWHOOLJHQW V\VWHP ZKLFK QRW RQO\
FRQGXFWVDFFRXQWLQJRQODERXUFRVWLQFOXGLQJDFWXDOODERXUFRVWODERXUFRVWRIZRUNLQJSURFHGXUHRYHUWLPH
FRVW H[WUD ODERXU PDQXIDFWXULQJ H[SHQVHV PDQDJHPHQW FRVW PDWHULDO FRVW DQG RWKHU H[SHQVHV EXW DOVR
FRQGXFWVDQDO\VLVRQFRVWYDULDQFHDQGFRVW IRUHFDVW ,W LV WKHEDVLV IRUH[SHQGLWXUHDVZHOO DVDQ LPSRUWDQW
UHIHUHQFH LQGH[ IRU FRVW DQDO\VLV DQG HFRQRPLF EHQHILW HYDOXDWLRQ 7KH VFKHPDWLF GLDJUDP RI WKH FRUH
RSHUDWLRQRIFRVWDFFRXQWLQJLVVKRZQLQ)LJXUH

)LJXUH'LDJUDPRIFRVWDFFRXQWLQJFRUHEXVLQHVV
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$FWLYLW\EDVHGFRVWLQJDQGDFWLYLW\EDVHGPDQDJHPHQWDUHXVHGDVPDMRUDFFRXQWLQJPHWKRGVRISURGXFWLRQ
FRVW$FWLYLW\EDVHGFRVWLQJLVDOVRFDOOHGWKHPHWKRGRI$%&>@:LWKWKHFHQWHURIDFWLYLW\LWFRQILUPVDQG
DFFRXQWVDFWLYLW\FRVWDQGDOVRFRQGXFWVG\QDPLFWUDFNLQJDQGUHIOHFWLRQRQDOODFWLYLWLHVVRDVWRUHGXFHORVV
DQGZDVWHWRWKHPLQLPXPDLPLQJDW LPSURYLQJVFLHQWLILFLW\DQGHIIHFWLYHQHVVRIGHFLVLRQPDNLQJSODQQLQJ
DQGFRQWUROOLQJDVZHOODVSURPRWLQJWKHFRQWLQXRXVHQKDQFHPHQWRIFRVWPDQDJHPHQWOHYHO7KHIXQGDPHQWDO
SULQFLSOHRIDFWLYLW\EDVHGDFFRXQWLQJ LV WR WUDFH IURPUHVRXUFHFRVW WRDFWLYLW\ WKURXJK UHVRXUFHFRVWGULYHU
DQGWKHQWRWUDFHIURPDFWLYLW\FRVWWRFRVWREMHFWLYHVOLNHSURGXFWVVHUYLFHDQGFRQVXPHUWKURXJKDFWLYLW\FRVW
GULYHU
5HVRXUFHGULYHUDQGDFWLYLW\GULYHUDUHXVHGIRUWUDFLQJFRVWLQ$%&\HWDVVLJQPHQWLVXVXDOO\DGRSWHGLQ
WUDGLWLRQDO FRVW DFFRXQWLQJ 7KHUH DUH PDLQO\ WKUHH DSSURDFKHV RI FRVW DVVLJQPHQW GLUHFW WUDFLQJ GULYHU
WUDFLQJDQGDVVLJQPHQW$VVLJQPHQWLV WKHPRVWLQDFFXUDWHPHWKRG$FWLYLW\EDVHGFRVWLQJOD\VHPSKDVLVRQ
GLUHFWWUDFLQJDQGGULYHUWUDFLQJ+HQFHLWODUJHO\LPSURYHVWKHDFFXUDF\RIFRVWDVVLJQPHQW
$FWLYLW\EDVHGPDQDJHPHQW>@LVDFHQWUDOL]HGPDQDJHPHQWPHWKRGRIIXOOV\VWHPUDQJHEDVHGRQDFWLYLW\
EDVHGFRVWLQJZKLFKDLPVDWLPSURYLQJHQMR\YDOXHRIFXVWRPHUDQGLQFUHDVLQJSURILWRIHQWHUSULVH%DVHGRQ
FRVW LQIRUPDWLRQ DFFRXQWHG E\ DFWLYLW\EDVHG FRVWLQJ LW FRQGXFWV IXUWKHU DQDO\VLV RQ FRVW FKDLQ LQFOXGLQJ
GULYHUDQDO\VLVDFWLYLW\DQDO\VLVDQGHWFREWDLQVUHVXOWVWKDWDUHEHQHILFLDOWRGHFLVLRQPDNLQJRIHQWHUSULVH
GLUHFWVHQWHUSULVHWRFDUU\RXWQHFHVVDU\DFWLYLWLHVDQGHOLPLQDWHVDFWLYLWLHVWKDWIDLOWRSURGXFHFXVWRPHUYDOXH
VRDVWRDFKLHYHWKHJRDORIUHGXFLQJFRVWDQGLQFUHDVLQJHIILFLHQF\
,QVKRUWWUDGLWLRQDOSURGXFWVFHQWHUHGFRVWDFFRXQWLQJPHWKRGDLPVRQO\DWDFFRXQWLQJFRVW$FWLYLW\EDVHG
DFFRXQWLQJWUDQVIHUVWKHFHQWHUIURPSURGXFWVWRDFWLYLW\SXWVWKHVWDUWLQJSRLQWDQGWKHHPSKDVLVSRLQWRQ
FDXVHDQGHIIHFWRIFRVWDQGFRQGXFWVHIIHFWLYHFRQWURORQDFWLYLW\FRVW LQIRUPLQJSURFHVVRI ILQDOSURGXFWV
ZLWK WKHFHQWHURIDFWLYLW\ WKHFOXHRI UHVRXUFH IORZDQG WKHPHGLXPRIFRVWGULYHU7KHUHIRUH$%&$%0
V\VWHPFDQEHLQWHUSUHWHGDVWKH³FRPSUHKHQVLYHFRVWPDQDJHPHQWV\VWHPFRPELQHGE\FRVWDFFRXQWLQJDQG
FRVWPDQDJHPHQWZKLFKUHDOL]HVVXEV\VWHPRIFRVWDFFRXQWLQJDQDO\VLV
6XEV\VWHPRISURILWIRUHFDVWDQDO\VLVRIHQWHUSULVH
7KURXJKIRUHFDVWLQJDQGDFFRXQWLQJSURGXFWVFRVWDVZHOODVFRPELQLQJYDULRXVFRVWVRIRWKHUDVSHFWVOLNH
FDSLWDOFRVWORJLVWLFFRVWDQGPDUNHWLQJFRVWSURILWSURVSHFWRIWKHZKROHHQWHUSULVHFDQEHSUHGLFWHGDQGWKH
FXUUHQWVLWXDWLRQRISURILWFDQEHDQDO\VHG
,QGH[ VHW UHIOHFWLQJ SURILWDELOLW\ FDQ EH REWDLQHG WKURXJK LQWHJUDWLQJ GDWD RI FDOFXODWLRQ IDFWRUV WKDW DUH
DFTXLUHGIURPGDWDEDVHRIZRUNIORZ
,QGH[VHWVUHIOHFWLQJWKHVWDELOLW\RIUHDOL]HGSURILW
*URZWK UDWH RI VDOHV UHYHQXH  ILQDO VDOHV UHYHQXH  VDOHV UHYHQXHRI EHJLQQLQJRI WKH \HDU  VDOHV
UHYHQXHRIEHJLQQLQJRI\HDU
*URZWK UDWH RI UHFXUULQJ LQFRPH   UHFXUULQJ LQFRPH RI FXUUHQW SHULRG  UHFXUULQJ LQFRPH RI SULRU
SHULRG  UHFXUULQJ LQFRPH RI SULRU SHULRG +HUH RSHUDWLQJ LQFRPH   WUDGLQJ SURILW UHFXUULQJ LQFRPH 
RSHUDWLQJSURILWLQYHVWPHQWLQFRPHFXUUHQWLQFRPHUHDOL]HGSURILW RSHUDWLQJSURILWLQYHVWPHQWLQFRPH
QRQRSHUDWLQJSURILW˗
*URZWK UDWHRI UHDOL]HGSURILW   UHDOL]HGSURILWRISULRUSHULRG  UHDOL]HGSURILWRIFXUUHQWSHULRG  
UHDOL]HGSURILWRISULRUSHULRGî
*URZWKUDWHRIRZQHUVKLSLQWHUHVW WKHWRWDODPRXQWRIQHZO\LQFUHDVHGDFFXPXODWLRQIXQGVWKHWRWDO
RZQHUVKLSLQWHUHVWRIEHJLQQLQJRIWKH\HDUî
,QGH[VHWVUHIOHFWLQJHFRQRPLFEHQHILW
3URILW UDWLR RI FRVW   UHWDLQHG SURILWV  WRWDO FRVW î +HUH WRWDO FRVW   FRVW RI FRUH EXVLQHVV 
RSHUDWLQJH[SHQVHVPDQDJHPHQWH[SHQVHVILQDQFLDOH[SHQVHV
411 Shao-ling Wu et al. /  IERI Procedia  2 ( 2012 )  406 – 413 
 3URILW UDWLR RI VDOHV   UHWDLQHG SURILWV  QHW LQFRPH RI SURGXFWV VDOHV î +HUH QHW LQFRPH RI
SURGXFWVVDOHV VDOHVUHYHQXHVDOHVGLVFRXQW	DOORZDQFHVDOHVUHWXUQ
3URILWUDWLRRIFRUHEXVLQHVV FRUHEXVLQHVVSURILWQHWVDOHVRIFRUHEXVLQHVVî+HUHRSHUDWLQJ
SURILWUDWLRQ RSHUDWLQJSURILWRSHUDWLQJVDOHVî
3URILWUDWLRRILQWHUQDODVVHWV RSHUDWLQJSURILWWRWDODVVHWVSHUPDQHQWLQYHVWPHQWî
 3URILW UDWLR RI LQYHVWPHQWV DEURDG   LQYHVWPHQW LQFRPH RI FXUUHQW SHULRG  WKH WRWDO RI SHUPDQHQW
LQYHVWPHQWVDEURDGî
5DWHRIUHWXUQRQDVVHWVUDWHRIUHWXUQRQLQYHVWPHQW UHDOL]HGSURILWWRWDODVVHWVî UHDOL]HG
SURILWVDOHVWXUQRYHUîVDOHVWXUQRYHUWRWDODVVHWV RSHUDWLQJSURILWUDWLRîWLPHVRIDVVHWVWXUQRYHUV+HUH
WKLV IRUPXOD VXJJHVWV WKDW WKH SURILWDELOLW\ RI HQWHUSULVH FDQ EH HQKDQFHG LQ WZR DVSHFWV²²$ ,PSURYH
TXDOLW\DQGSULFHRISURGXFWVWRUHDOL]HKLJKHURSHUDWLQJSURILW%/RZHUSULFHDQGPRUHVDOHV,QFUHDVHWLPHV
RIFDSLWDOWXUQRYHUVWRDFKLHYHEHWWHUSURILWVWKURXJKVPDOOSURILWVDQGTXLFNUHWXUQV
&DSLWDOSURILWPDUJLQ UHWDLQHGSURILWVWRWDOFDSLWDOî UHWDLQHGSURILWVVDOHVîVDOHVWRWDO
FDSLWDO SURILWUDWLRRIVDOHVîFDSLWDOWXUQRYHUUDWLR
3HUVRQDOFDSLWDOSURILWPDUJLQ WRWDOSURILWWRWDORZQHUVKLSLQWHUHVWî
,QGH[VHWVUHIOHFWLQJSURILWDELOLW\RIHQWHUSULVHEDVHGRQQHWFDVKIORZ
7KHUDWLREHWZHHQRSHUDWLQJFDVKIORZDQGVDOHVUHYHQXH QHWFDVKIORZRIRSHUDWLQJDFWLYLWLHVFRUH
EXVLQHVVUHYHQXH
7KHUDWLREHWZHHQQHWFDVKIORZRIRSHUDWLQJDFWLYLWLHVDQGRSHUDWLQJSURILW QHWFDVKIORZRIRSHUDWLQJ
DFWLYLWLHVRSHUDWLQJSURILWî
7KH UDWLR EHWZHHQ QHW FDVK IORZ RI LQYHVWPHQW DFWLYLWLHV DQG LQYHVWPHQW LQFRPH   QHW FDVK IORZ RI
LQYHVWPHQWDFWLYLWLHVLQYHVWPHQWLQFRPHî
6XUSOXVFDVKVHFXULW\PXOWLSOH QHWFDVKIORZRIRSHUDWLQJDFWLYLWLHVUHWDLQHGSURILWî
7KHUDWLREHWZHHQQHWFDVKIORZDQGUHWDLQHGSURILW QHWFDVKIORZUHWDLQHGSURILWî
5HWXUQUDWHRIRSHUDWLQJFDVKIORZRIFDSLWDO QHWFDVKIORZRIRSHUDWLQJDFWLYLWLHVWRWDODVVHWVî
$QDO\WLFDOSURILWVWDWHPHQW
 0DLQ LQGH[ VHWV UHIOHFWLQJ WKH FDSDELOLW\ RI HQWHUSULVH DVVHWV LQ WHUPV RI LQIODWLRQSURRILQJ DQG
DSSUHFLDWLRQ
1HWDVVHWV RZQHUVKLSLQWHUHVW
 ,QIODWLRQSURRILQJDQGDSSUHFLDWLRQUDWHRIFDSLWDO  WKHILQDO WRWDORIRZQHUVKLS LQWHUHVW  WKH WRWDORI
RZQHUVKLSLQWHUHVWRIEHJLQQLQJRIWKHSHULRGî
&DSLWDODFFXPXODWLRQUDWH WKHWRWDORIDFFXPXODWLRQFDSLWDOWKHWRWDORIFDSLWDOIXQGFDSLWDOVWRFN
3URILWUDWHRQSHUVRQDOFDSLWDO UHDOL]HGSURILWWKHIRUPHUWRWDORIRZQHUVKLSLQWHUHVWî
*URZWKUDWHRIRZQHUVKLSLQWHUHVW QHZRZQHUVKLSLQWHUHVWIRUPHURZQHUVKLSLQWHUHVWî
 (DUQLQJV SHU VKDUH   QHW UHDOL]HG SURILW  SUHIHUUHG VWRFN GLYLGHQG  WKH WRWDO QXPEHU RI FRPPRQ
VWRFNV
)UDPHPRGHORIWKHV\VWHP
2Q WKH EDVLV RI FRQGXFWLQJ TXDQWLWDWLYH PDQDJHPHQW RQ DOO UHVRXUFHV WKH V\VWHP DFKLHYHV LQWHOOLJHQW
PDQDJHPHQWFRQFHUQLQJFRVWRSHUDWLRQSUHGLFWLRQDQDO\VLVDQGVWUDWHJ\UHFRPPHQGDWLRQ7KHV\VWHPQHHGV
DQ HQWLUHO\ GLIIHUHQW LQIRUPDWLRQ VXSSRUW DV D GULYHU LQFOXGLQJ GDWD UHVRXUFHV WKDW LQWHJUDWH V\VWHPV OLNH
H[WHUQDO(53DQG&50 DQGGDWDEDVHVRIEXVLQHVV IORZ WKDW VDWLVI\ WKH UHTXLUHPHQWVRI V\VWHP7KH IUDPH
PRGHORIWKHV\VWHPLVVKRZQLQ)LJXUH
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
)LJXUH7KHORJLFGLDJUDPRIWKHV\VWHPIUDPHZRUNPRGHO
7KHEDVLFVWUXFWXUDOPRGHORIV\VWHPLVWKDWGDWDRIUHVRXUFHVHQYLURQPHQWUHTXLUHGE\HQWHUSULVHRSHUDWLRQ
DUH HPEHGGHG LQWR WKH V\VWHP WKURXJK GLJLWL]DWLRQ DIWHU IRUPDWWHG GHVFULSWLRQ 7KH PDLQ IXQFWLRQ LV WR
GHVFULEH FRVW GLVWULEXWLRQ RI EDVLF UHVRXUFHV 7KH EDVLF VWUXFWXUH RI WKH V\VWHP VKRXOG FUHDWH GDWD IURP
PXOWLSOHGLPHQVLRQVRIFRVWRSHUDWLRQDQGSURILWIRUHFDVWVRDVWRHVWDEOLVKEDVLFGDWDSURILOHVRIFRVWDQGSURILW
7KHVH GDWD LWHPV JHQHUDOO\ FRQWDLQ UHVRXUFH QDPHV UHVRXUFH SURSHUWLHV GDWD RI UHVRXUFH FDSDELOLWLHV
GHSDUWPHQWXQLW FRQVXPSWLRQDQGRWKHU UHOHYDQW UHVWULFWHG LQIRUPDWLRQ7KH UHVRXUFHFRVWPRGHO UHIHUV WRD
FRVWPRGHO RI UHVRXUFH OLVW DQG UHVRXUFH JURXS WKDW LV HVWDEOLVKHGZLWK VDPH VSHFLILFDWLRQV RQ WKH EDVLV RI
ZRUNLQJFHQWHU
7KH EDVLF VWUXFWXUDO PRGHO RI V\VWHP LV WKH IXQGDPHQWDO VRXUFH XVHG IRU HVWDEOLVKLQJ PDQDJHPHQW RI
EXVLQHVVSURFHVVDQGH[HFXWLRQSURFHVV7KLVPRGHOFDQEHHVWDEOLVKHGWKURXJKUHIHUULQJWRVWUXFWXUDOIHDWXUHV
RIHQWHUSULVHVRUHFRQRPLFRUJDQL]DWLRQVDVZHOODVIHDWXUHVRIEXVLQHVVIORZDQGVHUYLFHPRGHZKLFKILQDOO\
GHPRQVWUDWHVWKHFRVWLQSXWLQIRUPDWLRQRIDVHUYLFHRUJDQL]DWLRQ7KHUHIRUHGLIIHUHQWLQGXVWULHVKDYHGLIIHUHQW
EDVLFVWUXFWXUHV(YHQVDPHLQGXVWULHVDUHTXLWHGLIIHUHQWLQWHUPVRIEDVLFVWUXFWXUH
%6VWUXFWXUHXVHGE\WKHV\VWHPPDNHVWKHVWRUDJHPDQDJHPHQWIXQFWLRQVRIGDWDWUDQVSDUHQW,WFRQVLVWVRI
VHUYHU SURJUDP DQG FOLHQW DSSOLFDWLRQ WKDW DUH VHSDUDWH ,Q IRUHJURXQG DSSOLFDWLRQ GLIIHUHQW RSHUDWLQJ GDWD
NQRZQ RU XQNQRZQ XVXDOO\ DUH QRW UHDOL]HG LQWHQVLYHO\ LQ VHUYHU VXFK DV YLVLWRUV DXWKRULW\ UHSHDWDEOH
QXPEHUVDFFRXQWVHWFRQWURORUGHUFDQEHFUHDWHGRQO\ZKHQWKHUHDUHFOLHQWVDQGRWKHUUXOHV0HDQZKLOHDOO
UXOHVDUHWUDQVSDUHQWWRILQDOXVHUVZKRGHDOZLWKIRUHJURXQGSURJUDPWKDWXVHUVDUHDEOHWRFRPSOHWHDOOWKHLU
RZQZRUNZLWKRXW LQWHUIHULQJEDFNJURXQGSURFHVV QRUPDOO\ WKH\ IDLO WR LQWHUIHUH ,Q DSSOLFDWLRQVRI FOLHQW
VHUYHUVWUXFWXUHIRUHJURXQGSURJUDPLVQRWZHDN6HUYHUDQGQHWZRUNDUHLQFKDUJHRIWURXEOHVVROYLQJWKH
SUREOHPWKDWGDWDEDVHIDLOVWREHDUHDOSXEOLFDQGSURIHVVLRQDOZDUHKRXVHLQ&6VWUXFWXUH
(YDOXDWLRQRQV\VWHPSURWRW\SH
,QWKHV\VWHPRQWKHEDVLVRIFRQVLGHULQJWKHUHDOLW\WKDWPRVWPDQXIDFWXULQJHQWHUSULVHVQRZDGD\VGRQRW
DGRSW DFWLYLW\EDVHGPDQDJHPHQW \HW DQGJLYLQJSURPLQHQFH WR DFWLYLW\EDVHGPDQDJHPHQW WUDGLWLRQDO FRVW
DFFRXQWLQJLVRSWLPL]HGDQGDGYDQWDJHVRIYDULRXVWUDGLWLRQDOFRVWDFFRXQWLQJPHWKRGVOLNHYDULHWDOVPHWKRG
DQG EDWFK PHWKRG DUH LQWHJUDWHG $ XQLTXH VWHSE\VWHS FRVW DFFRXQWLQJ PHWKRG LV FUHDWHG E\ WDNLQJ IXOO
DGYDQWDJH RI FRPSXWHU IHDWXUHV RI TXLFNQHVV DFFXUDF\ DQG ODUJH VWRUDJH YROXPH VR WKDW XVHUV DUH DEOH WR
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FKHFN WKHFRVWRIHDFKNLQGRISURGXFW LQDQ\SURGXFLQJSURFHVVDVZHOODV WKHPDQXIDFWXULQJFRVWRIHDFK
FRPSRQHQW
7KH LQWHOOLJHQW V\VWHP RI FRVW FRQWURO DQG SURILW IRUHFDVW PDLQO\ KDV WKH IROORZLQJ FKDUDFWHULVWLFV 
&UHDWHDQDOODURXQGDFWLYLW\EDVHGFRVWPRGHOWRVKRZWKHFXUUHQWEXVLQHVVVLWXDWLRQ,WVVWUXFWXUHVXSSRUWV
LPSOHPHQWDWLRQRIDFWLYLW\EDVHGFRVWPDQDJHPHQW$%&0ZLWKLQFRPSDQ\VFRSH7UDFNFRVWLWHPVDQG
UHVRXUFH LWHPV HPSOR\HG LQ DFWLYLWLHV DQG SURFHVVHV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